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Blg Data - = e.g. vehicle based continuous road condition surveys

e.g. Continuous Friction using SCRIM®::
WDM’s SCRIM® combines Texture, Skid Resistance, IRl and

Safety
Alignment measurements nominally every 4 inches and summarized
measurements evgry 33 feet (10m). Y EVE
Around 5000 pieces of data per mile.
e.g. Deflection Measurement (Deflectograph):
Structural WDM'’s Deflectograph Data is collected and summarized at around 120
measurements inch intervals and collects deflection on both wheeltracks
Around 3000 pieces of data per mile.
Functional Road Assessment Vehicles(RAV): e.g. WDM’s SCANNER and TRACS4:
Safety and “road speed” measurement of around 40 parameters including Texture, Rutting,
Structural Alignment, Profile, Cracking etc. Collected at down to 1 inch intervals
measurements | summarized at 33 feet (10m intervals):

Around 7000 pieces of data per mile. .B
\
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Blg Data.. . Typical Road Network

e.g. Scottish Government Major Road Network is 2,200 miles.

Similar length to the National Highway System of a medium size US State (Utah or NJ)

Each year, they survey around: V '/‘
* 4400 miles SCRIM 'Qe
0N

o« 2200 miles SCANNER

« 800 miles Deflectograph o s

COMHDHAIL ALBA

Approximately 35 million pieces of data per annum.

This data has been collected continuously since 1989 and this is managed within their Asset
Management System (around 1 billion pieces of data).
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RAV’s - New TRACS4 Vehicle

WDM have been working on the development of models
making better use of the very detailed 3d profiles from

SCANNER and TRACS4 vehicles (around 1.5 million Latest RAV vehicle developed

by W.D.M. Limited for

measurements per mile) Highways England TRACS4

Contract (English Government)

% Uses Laser Crack Measurement
- System (LCMS) 3d Crack
detection plus Retro-
= Reflectivity sensors and
greater detail for transverse
and longitudinal profile
measurements

————————
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Fretting/Ravelling Prediction — using SCANNER and TRACS

Stage 1 research: identification of - datum s 647 211812
existing defects i.e. a very accurate SR
visual survey without the
subjectivity of video surveys

631
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transverse and longitudinal profile
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LHS: summarising profile in a
meaningful manner for wheel
tracks and whole carriageway

PR S |
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Stage 2: since WDM provide 70% of
all RAV surveys in UK

We are currently using surveys from
many years to refine prediction
models in advance of defects
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THE Stage 1 research:
RHS — statistical representation of




Survey data needs to quickly be available in your PMS

Data
Validation/Quality
System

. 4

GPS fitting to Road Network Centreline and lane
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Pavement Management System (PMS)...
Key functions required to facilitate managing these “Big Data” sets

Data Processing Maintenance

Construction,
Maintenance and
Traffic Data

Algorithms for all Scheme Prediction
survey/data types and Prioritization

PMS System

Implementation T e e o R gy and L.ife Cycle
(managing IL's and = ' Planning Tools
Skid Investigations)

npeEnn

Links to other
Asset System
modules. E.g.

Web Mapping and
publishing layers to
Internet/Intranet

Crash System

Remote Working

(phone apps) e.g
On-site SKID

Investigations

Reporting Module
and document
System
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Integrated Mapping/GIS tools...

Easy access to all datasets both summary and detailed
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PMS — construction/maintenance database...

This allows you to maintain a history of all treatments, material specifications, contractors, aggregate source etc.
Useful for monitoring performance of treatments etc.

PMS also needs management systems for Traffic statistics and Maintenance Policy.

* Construction Edit 1.7.37 - D7YXPL1 JASQL 2005 - webseris

200.00

300.00

<400.00

RETEXTURE !
STRUCTURAL IMLAY
SURFACE TREATMENT
THIM CVERLAY
MICROSURF ACING

MEW COMSTRUCTION
PATCHING

File
[ L2 | o4 |><_ | + | — | || ﬂ g CL1 | View at'31/March/2007 [100% +| ¥ Include Works Record on dd Laer
Road Name Start Metres 1] i‘
|A88 j End Metres 47
Sections [~ Section Code Order | Psv 0
130071705 - NATIONAL BOUNDARY T JCT. ABDSE HAWICK [D754H4) A |2y 0
13003/05 - AG0SE HAWICK TO JUNCTION LETHEM (D156H4) = -
13003/29 - LETHEM TO JUMCTION C31 FALSIDE (D154H4) Thickness 40
13003/61 - C31 FALSIDE TOJUNCTION C35 CHESTERS [D156H4)
13003/47 - C35 CHESTERS T01JCT BE357 BONCHESTER BR. (D15EH4) gy || TR T INLAY
13005/05 - B6357 BONCHESTER BRIDGE TO INCHBOMMY BR. [D15EH4) Material Type Stane Mastic Azphalt
12009/05 - INCHEONNY BRIDGE TO JUMCTION PLEASANTS [D156H4) T Mo horme data
13009/37 - JUNCTION PLEASANTS TO JUNCTION WATERSIDE ROAD (D154H4) aterial Source aintenance scheme data form
13009/68 - WATERSIDE ROAD TO STATION BRIDGE (D154Hd) T — FIME Viates
13011/05 - STATION BRIDGE TO JUMCTIOM A59% KELSD [D155H4) - — 8 NETWORK
13013/05 - 86598 KELSD TO JUNCTION A9 HawICK [D156H4 Binder Type Bituminows o
1307 5/05 K. 70 JUNCTION BE400 ANCRUM [D156H4] - Cun r "
13015/13 - G400 ANCRUM TO JUNCTION CB6 SANDYSTOMES [D15EH4) (et S 12 d ‘r SOANKER RRN. Y RIC 2015
13015/29 - CBE SANDYSTONES TOJCT. £52 LONGNEWTOM [D156H4) Aagregate Type Crushed rack | - - ey
13015/78 - £52 LONGNEWTOM TO JUNCTION A599 SELKIRK [D154H4) ! SRMCS RCI at 315t March 2018
13019/05 - A699 SELKIRK. TO JCT B6404 5T BOSWELLS (01 54H4) Texture Type Dense e : e e
13019/10 - B6404 5T.BO5.T0 5T OF ISLAND [BE398) [D154H4) 8| [Toperpae 14/September/2005 { 4 / s \ | SRMCS RCI 3t 215t March 2018
i ;1\::‘ S #8 Z < 3 \
depth A S Y HISTORICAL RCI LAYERS
{mm.) <. N af
Treatment Type \:‘ ~ . DATAVIEW LAYERS
0.00 e e | _ 23 deaioealon
HOME
ANTISKID VIDEOS
IML&Y {
100,00 e CTION j MAINTENANCE

Update Layer Add Mew Layer Remove Layer Colour By (Currently Treatment Type) - Set XSSP (Currently CL1) =
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PMS Processing...merges all datasets together to produce useful outputs.

W RIS v2.0.0.6 X @) WIPv4.1.0.23 - Scotland x + - = X
C & appsi.wdm.co.uk/WipScotland/7RP=/Scotland&cg=South%20West w B O e
i Apps G Google EDUN DELL WDM GraemeP SMS UG Dundee Demo PIP Demos Devon IRIS WG WebELM Cornwall East Lothian CFR WFE  4py SRMCS WebSchemes US DEMO »
-k oK
'_!' by Sw Predicted Micro Schemes |
Vi
- i e Str Life Yrs

‘ Automap

4 !
o - —
/ Fun Life Yrs ' s
P e SW Summary Condition Data
3 Saf Life Yrs

SW CRACKING SUMMARY

4

SW CRACKING SURVEY DATE

Treatment Area

SW Deflectograph Summary
120 SW Deflectograph Summary,

SW Deflectograph Survey Date

Treatment Type
OVERLAY

SW PROFILE Summary

Treatment Depth
95

SW PROFILE Survey Date

SW RUT Summary

Treatment Cost
3094

SW RUT Survey Date

SW SCRIM Summary

SW SCRIM Survey Date

SW TEXTURE Summary

SW TEXTURE Survey Date
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PMS Processing...Maintenance Scheme Management

... from inception to completion

CRUMPET - Cutomar el

*  Crumpet A1 048

L R ' wdm co.uk

]ﬁ Home

{ 7 Network 8 Asset

=

=

.IAI SM on Training

| Good Morning Graeme Paterson, Welcome To Essex County Council

PE 2019

Scheme

Scheme

Performance

fion DBsCription

Start
14 November 2014 1312

Eng
01 Jaruary 9999
End Dated
No

Last Edit

Scheme
Co-ordination

Charry Garden Lane From Junc Malkdon Road To Junc M

!

Scheme

Prioritorisation |3

Identification

\4&:.-«
'3

| | RCR14. Scheme Investigations |

B seos

-

A4:A5 ZCANIEA, - Bl Clase
gsom Deficency 2034-13 -

- Weperg RO Weprglasy ledsoanne
U roads 14-315 (SU8

25 10 50 Saes

1414 Condition Surveys ‘
A4-15 SCANNER - A Class

Countyade

Cowntyrede |

BERLS - Site Inveat - Bucther
Astizn Raguired (851

KRPUG




PMS Processing - Whole Life Costing and Life Cycle Planning models
based on “real” proposed maintenance Schemes and programs

This both calculates costs to meet the desired Maintenance Policy but also allows testing of various actual
budgets to gauge their effect on network condition.

Announcements
(8} Charis
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Construction Editor
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Continuous Friction Measurement and PMS
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Continuous Friction measurement...e.g. WDM US SCRIMe-...

R e e
US SCRIM built for FHWA in 2015 and operated by Virginia Tech. (LHS in
background)

w

Measures SCRIM Coefficient, Texture (MPD), Horizontal Curvature, Grade, Cross
Slope and Video

Second SCRIM in US this year operated by WDM - extra functionality over US

PE 2019 SCRIM1: Longitudinal profile (IRI) BEUG




UK Government Skid Policy Implementation (HD28) using SCRIM (for routine testing)....

PMS is used to manage the processing of Continuous Friction data alongside Crashes, Texture and
Friction Demand |.L'’s to determine where treatments need to be undertaken.

Manage Survey Routes, Survey, Data Fitting, SCRIM Setting Investigatory Levels and
vs Crash Ca it of Reviews

Investigatory Levels (US)

Desktop Mang . pp for Secondary
Initial SKID Inv

Y\ [

site (online/offline)
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Crash Skid Scores (in the absence of Friction Demand categories)




Road deaths have dropped in the UK despite similar increases in
traffic and vehicle registrations as the US

#injaries and Traffic Volume vs. Number of Accidents, Scotland (2006-2016) milion
iti vehicle km
14,000 47,000
36.2% decrease
in ki ini 46,437
13,110 in killed and injured :
12,000 46,000
10,000
45,000
8000 44116, ~= / 8,360
4 N\ /
. \ / 44,000
5.3% increase N s
6,000 in vmi travelled o e -
— e——
43,000
4,000
42,000
2,000
0 41,000

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Injuries and Fatalities — — Traffic (million vehicle km)

>

Compared with the U.S., Scotland had an identical 5.3% increase in
vehicle miles travelled and a 14% increase in number of vehicle
registrations, but a 36.2% decline in injuries and fatalities.
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Scottish Transport Statistics, No 36, 2017 Edition
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